Polypeptoids are a class of pseudo-peptidic polymers featuring N-substituted polyglycine backbones with proteinogenic or synthetic side chains on the nitrogen atoms. Because of the Nsubstitution, polypeptoids exhibit enhanced protease resistance, tunable backbone conformation (via sidechain structures) and thermos-processability in contrast to polypeptides. In addition, polypeptoids are cyto-compatible and degradable under oxidative conditions that mimic inflammation, suggesting their potential use for in vivo biomedical applications. This presentation will focus on our recent efforts in the development of controlled polymerization methods towards well-defined polypeptoids as well as the design, synthesis and characterization of functional polypeptoid block copolymers towards targeted biomedical applications (i.e., drug delivery and tissue engineering). Specifically, a redox responsive micellar system and thermosreversible hydrogels based on block copolypeptoids will be discussed.
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